Using data from bank holding company regulatory reports, we examine the relationship between stock repurchases and financial performance for a large sample of bank holding companies over the years 1987 to 1998. The primary result is that higher levels of repurchases in one year are associated with higher profitability and a lower share of problem loans in the subsequent year. This finding is robust to several different ways of measuring share repurchase activity. Our results appear to be driven primarily by bank holding companies with publicly traded stock, especially those companies whoe stock is traded on major exchanges.
I. Introduction
Bank holding companies have been making shareholder payouts at record rates during the past several years. As illustrated in Figure 1 , dividend payout rates have risen gradually since the mid-1980s, while stock repurchases increased sharply following the banking industry's recovery from the financial stress of the early 1990s. The rise in stock repurchases is particularly striking, with aggregate repurchases rising from a negligible level at the beginning of the decade to an amount nearly equal to dividend payments in 1997. On a combined basis, dividends and repurchases equaled more than 70 percent of net income in that year and actually exceeded net income for the 25 largest bank holding companies (Hirtle 1998) . Thus, bank holding companies have been returning a considerable portion of profits to shareholders in recent years, with stock repurchases playing a newly enhanced role.
The sharp increase in stock repurchases in recent years raises the question of what role these transactions play in the management and performance of bank holding companies. In particular, do these transactions have a real impact on the profitability and health of banking organizations or are they merely reflections of other underlying factors affecting the performance of these institutions? This paper addresses these questions to help develop insights into the role that stock repurchases play in the banking sector. Using data from bank holding company regulatory reports, we examine the relationship between stock repurchases and financial performance for a large sample of bank holding companies over the years 1987 to 1998. In contrast to the data frequently used in studies of stock repurchases, these regulatory data provide aggregate information about the actual stock transactions conducted by bank holding companies in a given year, rather than announcements of repurchase programs.
1 Thus, the data enable us to examine the impact of actual transactions undertaken by bank holding companies on their subsequent operating performance.
The paper's primary result is that higher levels of repurchases by a bank holding company in one year are associated with higher profitability and a lower share of problem loans in the subsequent year. These results are robust to several different ways of measuring share repurchase activity and to alternative specifications of the regression model. They are also evident when the sample is divided according to trading status of the banks' common equity. Both publicly traded firms -including those traded on the New York Stock Exchange (NYSE), the American Stock Exchange (AMEX) and the NASDAQ -and non-publicly traded bank holding companies exhibit a positive relationship between stock repurchases and subsequent operating performance, though the effect is significantly more pronounced for the publicly traded firms. While the estimated size of the impact of increases in stock repurchases is only moderate, it is nonetheless economically meaningful.
The finding that higher repurchases are followed by better financial performance could reflect at least two distinct behavioral channels. First, bank holding company managers may opt to make repurchases when the bank has cash flows that exceed outside investment opportunities, perhaps reflecting poor future economic prospects in the broader economy or simply comparatively strong performance by the bank. In this story, managers choose to return funds to shareholders rather than investing in risky -possibly negative net present value -balance sheet expansion.
Alternatively, managers may choose to increase repurchases when they have private information suggesting that the future profitability of the bank is likely to be strong. In that event, managers may be willing to return profits to shareholders as a way of signaling to the market that the future prospects of the bank are good. The empirical link between stock repurchases and enhanced financial performance then arises because repurchases are effectively serving as a proxy for managers' unobserved expectations.
In practice, these two stories are difficult to separate empirically. And in fact, we find evidence suggesting that different bank holding companies may be motivated by different concerns in making repurchases. At publicly traded bank holding companies, the results suggest that superior performance by these firms may be driven by the choice to return excess cash flow to shareholders rather than engage in balance sheet expansion. This finding is consistent with the idea that managers at these banks respond prudently -or at least, as shareholders concerned about the negative incentives of "free cash flow" would have them respond -to changes in their economic environment.
In contrast, at closely held, non-publicly traded banks, there is at best a weak link between repurchases future operating performance, although there is some evidence suggesting that these institutions enter into repurchases after periods of better-than-average performance. Together, these findings suggest that repurchases by these institutions may serve primarily as a means to distribute unusually strong past profits to shareholders. These differences between publicly traded and nonpublicly traded bank holding companies may reflect differences in the degree of principal-agent problems between managers and shareholders at these two types of institutions.
The remainder of this paper is organized as follows. The next section reviews the literature on the impact of share repurchases and the motivations driving those repurchases. Section III describes the unique data set used in this study and presents some facts about the repurchase behavior of bank holding companies over the sample period. Section IV contains the papers main empirical results linking repurchases to enhanced operating performance, while Section V assesses the competing hypotheses about the source of this relationship. Finally, Section VI contains summary and conclusions.
II. Previous work on share repurchases
The increased prominence of share repurchases in the banking sector mirrors the growth of share repurchases by non-financial firms, which has been documented by a number of studies (see, for instance, Jagannathan, Stephens, and Weisbach 1999) . Several of these studies have examined the factors motivating share repurchases, as well as their consequences for stock prices and firm performance. In general, share repurchases have been linked to increased stock prices (Dann 1981 , Vermaelen 1981 , Lakonishok and Vermaelen 1990 , Comment and Jarrell 1991 , Ikenberry, Lakonishok and Vermaelen 1995 , and Choi and Chen 1997 , and a variety of explanations have been offered to explain this link.
These explanations can be grouped into two broad categories. Papers in the first category emphasize the role that stock repurchases can play in conveying information about firms' future prospects. Dann (1981) and Vermaelen (1981 Vermaelen ( , 1984 argue that increases in stock prices following the announcement of repurchase programs reflect positive information signals from firm managers about the future prospects of the firm. Similarly, Stephens and Weisbach (1998) argue that share repurchase activity is related to the extent of perceived undervaluation of a firm's stock, suggesting that firms may be using repurchases to provide a signal of unobserved profitability. Further, Jagannathan, Stephens, and Weisbach (1999) find that firms with more volatile cash flows tend to prefer more flexible stock repurchases over dividends, suggesting that firms use repurchases to distribute "temporary" profits and increase dividends only when they believe earnings have risen permanently.
The second category of papers emphasize the role that stock repurchases can play in addressing the principal-agent problem between firm managers and owners. These papers draw on the insights raised in Jensen (1986) , who pointed out the potentially negative incentives that excessive "free cash flow" can present to managers. Grullon (2000) , for instance, finds evidence that repurchase announcement as signals of managers' commitments to reduce the agency costs of free cash flow, especially in circumstances where investment opportunities have been reduced. Similarly, Lie (2000) argues that large incremental distributions of cash through special dividends and stock repurchases help mitigate the agency problems associated with excess cash flows. Nohel and Tarhan (1998) also find evidence in support of the free cash flow explanation.
These papers present a mixed picture of the dominant motivation behind share repurchases and, indeed, the competing explanations for the positive stock price reaction to repurchase announcements need not be mutually exclusive. The papers focus almost exclusively on share repurchases by firms in the non-financial sector, so one question that arises is whether analysis of share repurchases by financial firms -in particular, banks -would offer any further insights.
Only a few papers have examined the role of stock repurchases in the ba nking sector and, like those involving non-financial firms, the explanations concerning share repurchases are mixed.
Laderman (1995) examined stock repurchases by large bank holding companies and found evidence consistent with three separate explanations of repurchase behavior in 1993-94: that banks were attempting to decrease their capital-to-assets ratios, that they faced limited investment opportunities, and that they were attempting to address the market's undervaluation of their stock. Hirtle (1998) reaches similar conclusions based on repurchase activity for a sample of large bank holding companies in 1997. Kane and Susmel (1995) find a positive stock price reaction to repurchase announcements by banks and conclude that a combination of excess capital and signaling may motivate these repurchases. In contrast, Billingsley, Fraser and Thompson (1989) find no significant stock market reaction to share repurchase announcements by bank holding companies from 1964-83, though an increase in firm-specific risk resulting from lower capital ratios.
The analysis in this paper complements this previous work on stock repurchases by bank holding companies by examining the relationship between repurchases and operating performance for a large sample of institutions observed over time. The advantage of this approach is that we can observe bank holding company behavior for a wider range of institutions and over a longer horizon than Laderman (1995) and Hirtle (1998) and over a period when stock repurchases were more prominent than in the Kane and Susmel (1995) and Billingsley et. al. (1989) samples.
In addition, we focus on the operating performance of the bank holding companies rather than on the stock price reaction. In part, this focus reflects the nature of regulatory report data on stock repurchases, which reports aggregate repurchase activity over a calendar year rather than the date of specific repurchase program announcements. But more significantly, focusing on operating performance provides a different view of the impact of stock repurchases than examining stock price reactions. In particular, we can assess whether repurchases have an impact on the behavior of bank holding companies and make a direct assessment of that impact on operating performance. 2 This should allow us to draw a more comprehensive picture of the impact of stock repurchases on bank holding company behavior.
A final benefit of examining repurchase activity in the banking sector concerns the role of management compensation in determining repurchase behavior. Several authors have documented a relationship between the use of executive stock options and repurchases. For instance, Lambert, Lanen, and Larcker (1989) , Jolls (1998), and Fenn and Liang (1999) present analysis suggesting that repurchase activity is associated with management compensation structure, in particular, the presence of executive stock options. These papers argue that managers holding options will prefer stock repurchases to dividends due to tax incentives and because repurchases, in contrast to dividends, do not dilute share value. These managerial incentives to prefer repurchases introduce another set of considerations that can make it difficult to distinguish between the signaling and free cash flow hypotheses.
In the banking sector, however, these managerial incentives are likely to play a much smaller role. As a rule, bank executives tend to receive a much smaller share of their compensation in stock options than managers in non-financial firms (see Houston and James 1995) . This means that the confounding effects of managerial incentives on the decision of whether or not to repurchase equity will be much less prominent in the banking sector. The smaller role of these incentives should provide a cleaner environment in which to examine the signaling and free cash flow hypotheses behind stock repurchases.
III. Bank holding company stock repurchase data
As illustrated in Figure 1 , stock repurchases by bank holding companies have increased dramatically since the early 1990s. The data reported in this figure and used in the estimation reported below are derived from bank holding company regulatory reports (the FR Y-9C reports), which are available beginning in 1986 for all bank holding companies with assets exceeding $150
million. The estimation sample is constructed by first selecting observations contained in the reports between 1986 and 1998 for all top-tier bank holding companies. We drop all observations with missing data, negative reported equity capital, and observations in which the bank holding company was involved in a significant merger. 3 Since the estimation approach (described below) requires consecutive observations for a bank holding company over time, we also drop all observations for institutions where there is a "gap" between years (whether the gap was in the original sample or created by the screening described above). Finally, creating growth rates of key variables causes all 2 Evans and Gentry (1999) and Nohel and Tarhan (1998) assess the impact of stock repurchases on the operating performance of firms in the non-financial sector. The results of both studies tend to support the importance of free cash flow more so than signaling as a motivating factor behind repurchases. 3 To determine whether a bank holding company has been involved in a significant merger, we draw on several sources. These include information on the Y-9C on whether the company has been involved in a pooling-ofinterests merger and whether it acquired any equity capital from "business combinations". This information was supplemented by a merger data set constructed by the Federal Reserve Bank of Chicago (these data are available at http://www.chicagofed.org). If any of these sources indicated a bank holding company had been involved in a merger and the company's asset growth was 15 percentage points higher than the median asset growth for all BHCs in that year, then the observation was dropped from the sample. The 15 percent cut-off was intended to capture significant mergers that would impact overall measured performance for a year. The estimation results are not sensitive to the particular cut-off used (including eliminating all merger observations).
observations for 1986 to drop from the final estimation sample. The final sample consists of 8725 observations for 1718 bank holding companies over the years 1987 to 1998. 4 Bank holding company regulatory reports contain information on the holding companies' equity capital accounts, including information about dividend payments and treasury stock purchases and sales. Unfortunately, the regulatory reports do not contain direct information about the extent of actual share repurchases by bank holding companies. 5 Instead, we use gross treasury stock purchases as our basic measure. As discussed below, we also consider several alternative definitions using additional information from the Y-9C reports; the estimation results are not overly sensitive to the way that repurchases are calculated. Turning first to the repurchase series, both the simple and weighted averages increase sharply at the end of the sample period (1996 to 1998), though the upswing is more clearly evident for the weighted average. On a simple average basis, repurchases increased from less than half a percent of equity capital in the early 1990s to more than one percent of equity capital in 1996 to 1998, as compared to an increase to over seven percent of equity capital on a weighted average basis. This suggests that 4 These edits to the data set eliminate about 25 percent of the original 11665 observations for top-tier U.S. bank holding companies. About two-thirds of the dropped observations are dropped due to the merger screen. Another 25 percent are dropped due to gaps between observations for a given bank holding company. The screens for missing or miscoded data and negative equity capital account for the remaining dropped observations (about 10 percent of the total). 5 There is no direct source of information about actual share repurchases -as opposed to announcements of repurchase programs -available for financial or non-financial firms. Other studies focusing on non-financial firms have used information from Compustat and CRSP to impute the volume of share repurchases using an approach similar to the one used in this paper for bank holding companies. See Stephens and Weisbach (1998) .
much of the recent growth in repurchase activity can be attributed to larger banking organizations. In contrast, both the simple and weighted average dividend series grow much less sharply over the sample period, suggesting that dividend growth has been slower, but more widespread among banking institutions.
The bottom panel of Table 1 presents the repurchase and dividend data in aggregate dollar levels for the sample and on average for those bank holding companies that had positive levels of dividends or repurchases in a given year. 6 These figures are largely consistent with those in the top half of the table. The aggregate amount of repurchases made by the bank holding companies in the sample increased sharply over the sample period, reaching a high of $11 billion in 1997 and exceeding the aggregate amount of dividend payments by these firms in 1996 and 1997.
Repurchases also increased markedly on a per-bank holding company basis, growing from about $3 million per year at the beginning of the sample period to over $40 million in 1997, and exceeding the average per-firm level of dividend payments from 1994 until the end of the sample period. 7 The sharp drop in both the aggregate and per-firm levels of repurchases and dividends in 1998 reflects both a general decline in the level of repurchases in that year -most likely because of the effects of the large number of pooling-of-interest mergers, which prevent firms from repurchasing their stock for six months following the merger -and because a few very large bank holding companies dropped out of the sample in 1998 because they were involved in mergers. 6 In general, the bank holding companies in the sample accounted for about half to two-thirds of the dividend and repurchase payments made by all top-tier bank holding companies reporting repurchase data on the Y-9C reports. The one significant exception is 1998, when several large bank holding companies dropped out of the sample due to mergers. In that year, bank holding companies in the sample accounted for about 25 percent of overall repurchases and 20 percent of dividends. 7 The sharp drop in both the aggregate and per-bank holding company levels of repurchases and dividends in 1998 reflects two related factors. First, the general rate of stock repurchases dropped for the banking industry as a whole during 1998, most likely reflecting the impact of mergers. Firms may not repurchase equity for six months following a pooling-of-interests merger. Press reports and stock analysts cite the high degree of merger activity as restricting the amount of shares repurchased by bank holding companies during 1998 and further report the stock repurchase activity by bank holding companies accelerated sharply in 1999. See Keenan (1999) . Second, a small number of very large bank holding companies dropped out of the sample in 1998 because they were involved in Tables 2 and 3 provide further information about the dividend and repurchase behavior of the bank holding companies in the sample. Table 2 suggest that bank holding companies that use stock repurchases are also active dividend payers. In almost all cases (2903 out of 3129), observations with non-zero repurchases also had positive dividend payments. In contrast, nearly two-thirds of the observations involving positive dividend payments had no repurchase activity. Table 3 groups the bank holding companies in the sample into cohorts according to their pattern of dividend and repurchase behavior over the sample period. These data echo the points made in Table 2 in that bank holding companies clearly tend to pay dividends much more frequently than they make repurchases. More than 85 percent of bank holding companies make dividend payments at some point in the sample period, as opposed to less than 50 percent (837 of 1718) who repurchase their stock. Further, the table suggests that those bank holding companies that make dividend payments tend to do so much more consistently over time than banking companies that make repurchases. Nearly 70 percent of the bank holding companies paid dividends in every year they were in the sample, as compared to just 12 percent of banks that made repurchases in every year. In addition, of those bank holding companies that make any repurchases, only 25 percent do so in every year, as opposed to 80 percent of the bank holding companies that ever make dividend payments.
Taken together, the data in Tables 2 and 3 suggest that repurchases are used by bank holding companies in ways quite separate from the ways in which dividend payments are made. This finding mergers during that year, which reduced both the aggregate and per-bank holding company averages for repurchases and dividend payments.
is consistent with work that has examined dividend and repurchase behavior by non-financial firms (see, for instance, Jagannathan, Stephens, and Weisbach 1999) . The next section of the paper presents a more formal statistical analysis of the impact of repurchases on bank holding company operating performance to see if we can develop further insights into the role played by stock repurchases among banking organizations.
IV. The relationship between repurchases and BHC performance
To understand the role of stock repurchases in the performance of bank holding companies, we specify a simple, reduced-form equation that relates a series of performance variables to contemporaneous and lagged control variables and lagged dividend and repurchase behavior by the bank holding. The idea is to ask how stock repurchases are related to the future performance of the bank holding company.
We use a variety of measures to gauge bank holding company performance. These include return on equity (ROE), return on assets (ROA), real growth of earnings (defined as the year-overyear change in real net income divided by beginning-of-year equity capital), non-performing loan share (loans 90 or more days past due plus non-accrual loans divided by total loans), and net chargeoffs (scaled by total loans). All real variables are created by deflating nominal amounts by the consumer price index for the year in question. The estimation equation regresses each of these variables in turn on a set of contemporaneous and lagged control variables. These control variables include lagged values of the log of real asset size, the equity capital ratio, and the loan-to-assets ratio, as well as a variable that measures contemporaneous personal income growth in the states in which the bank holding company operate banks. 8 Finally, the equation contains lagged values of the repurchase and dividend variables discussed above. Given the time series-cross section nature of the data set, the equation is estimated with bank holding company-specific fixed effects, as well as year dummies. Descriptive information on these variables is reported in Table 4 .
The holding companies in our sample have total assets ranging between $150 million and $315 billion, with a median asset size of about $350 million. Clearly, the sample includes banks from across the size spectrum. For these companies, repurchases equal 0.7 percent of equity capital on average, though this share varies significantly across the years in the sample, as illustrated in Table 1 .
The basic results of the estimation are reported in Table 5 . The table reports results for the three performance variables that capture profitability (ROE, ROA, and earnings growth) and the two that capture asset quality (non-performing loans and charge-offs). Turning first to the results for the profitability variables, the regression results indicate that higher-than-average levels of repurchases by a bank holding company in one year are associated with higher-than average return on equity and return on assets in the following year. The coefficient on repurchases in both equations are positive and statistically significant at fairly high confidence levels. However, while the coefficients are statistically significant, their magnitude suggests that that the economic impact of repurchase activity on earnings is only moderate: a one standard deviation increase in repurchases would increase ROE by 38 basis points (ROE averaged 11.9 percent across the observations in the sample) and ROA would increase by just one basis point (as compared to an ROA of 0.90 percent). The coefficient on the earnings growth variable, in contrast, is negative and not statistically significant.
Turning now to the variables that capture asset quality, the regression results indicate that higher-than-average levels of repurchases are associated with lower-than-average levels of nonperforming loans and charge-offs in the subsequent year. Somewhat more so than in the case of the profitability variables, the economic impact of increased repurchases appears to be modest, with, for instance, a one-standard deviation increase in repurchases leading to just a one basis point decrease in the charge-off rate (as compared to an average value for this rate of 50 basis points).
The results in Table 5 measure the impact of repurchases taking into account the size of the repurchase. That is, because the repurchase variable is specified in continuous form, the regression captures the impact of variation in the size of repurchases as well as the decision whether to repurchase at all. An alternative specification that focuses more on this latter distinction is to recast the repurchase variable in indicator form. Specifically, the repurchase variable can be redefined as a discrete variable equaling one if the gross treasury stock repurchases are positive and equaling zero otherwise. This specification focuses on differences in subsequent operating performance based on whether or not a bank holding company repurchased its stock in the previous year, regardless of the extent of the repurchase activity.
These results are reported in Table 6 . For consistency, the dividend variable is also recast in indicator form, but all other variables are defined the same as in Table 5 . The results of this specification are consistent with those with the continuous repurchase variable, but are significantly weaker. In particular, while the coefficients on repurchases in the ROE, ROA, and earnings growth equations are all positive and the coefficients in the non-performing loans and charge-off equations are both negative, but none of the coefficients are statistically significant at conventional confidence levels. 9 These results suggest that the extent of repurchase activity, more so than just the fact of repurchasing stock, is an important predictor of future operating performance.
Robustness: alternative model specifications and definitions of repurchases
Despite the modest size of the impact, the results presented in Tables 5 and 6 are consistent with the idea that higher levels of stock repurchases are associated with enhanced future financial performance, both in terms of earnings and asset quality. To test the robustness of this finding, we re-run the regression equations using alternative model specifications and definitions of the repurchase variable. Tables 7 and 8 contain results for two alternative specifications of the empirical model. The first of these is a simplified specification in which the only explanatory variable, aside from year dummies and bank holding company-specific fixed effects, is lagged repurchases. The coefficient on repurchases in these regressions captures the simple correlation between repurchases and future performance, controlling for year and company-specific factors. In contrast, the second alternative specification extends the regression model used in Tables 5 and 6 to include a lagged dependent variable. This specification is a particularly stringent test of the impact of repurchases, given that the regression accounts for both firm-specific fixed effects and lagged behavior of the performance variables.
10 Table 7 contains the results for these two models where the repurchase variable is defined in continuous form, while Table 8 reports the results for repurchases in indicator variable form. The results are generally consistent with reported in Tables 5 and 6 . In particular, there is a positive and statistically significant relationship between lagged repurchases and profitability (as measured by ROE and ROA) and a negative and marginally statistically significant relationship between lagged repurchases and non-performing loans and charge-offs when repurchases are expressed in continuous form. Interestingly, the results suggest a positive and significant relationship between lagged repurchases and earnings growth when lagged earnings growth is included in the regression (see the middle column of Table 7 ). With that exception, however, the size of the coefficients on the lagged repurchases are markedly smaller in the specification including the lagged dependent variable, suggesting that the economic impact of repurchases may be quite modest once the past behavior of the performance variables are taken into account.
As in the regression results reported in Table 6 , the findings are considerably weaker when repurchases are in indicator variable form. While the coefficients for the most part have the expected sign, they are seldom statistically significant. In contrast to the earlier results, however, the coefficient on lagged repurchases in the ROE and ROA equations are statistically significant and the coefficient on the earnings growth variable is marginally statistically significant in the lagged dependent variable specifications. Overall, then, the results support the earlier findings of a positive relationship between lagged repurchases and future profitability.
Aside from alternative model specifications, we also examined different ways of defining the variables used to measure the extent of bank holding companies' repurchase activity. As discussed above, our basic definition of repurchases is based on gross treasury stock purchases as reported in the bank holding companies' regulatory reports. However, it is possible that this figure could misstate a bank's true intentions in terms of the volume of stock it would like to repurchase. In particular, many of the banking organizations in our sample sold treasury stock to the market in years in which they also reported purchasing treasury stock. This means that treasury stock purchases would overstate the bank's net repurchase activity. To account for this possibility, we specify an alternative repurchase variable defined as net treasury stock purchases, that is, treasury stock purchases minus treasury stock sales.
However, both net and gross treasury stock purchases could understate total stock repurchases due to the way these items are reported in the regulatory reports. Specifically, the treasury stock purchases figures include only stock that is repurchased and retained as treasury stock.
If stock is repurchased and then retired, it may not be included in this figure. Unfortunately, the Y-9C reports do not include a separate figure for retirements; instead, the retired stock is included in an setting. The results reported in the table are the first-stage consistent estimates with robust standard errors based on system estimator discussed in Blundell and Bond (1998) .
aggregate variable, calculated as stock conversions (from options or convertible debt) minus retirements.
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Despite this limitation, we use these data to adjust our repurchase variables in two ways.
First, we construct a variable equal to net treasury stock purchases plus net retirements (that is, the net conversions/retirement variable if it is positive, indicating that retirements exceed conversions).
This variable should make a partial adjustment for retirements, though may continue to understate the extent of retirements in cases where there were offsetting stock conversions. We also construct a second variable equal to net treasury stock purchases plus net retirements minus net conversions (that is, we add the conversions/retirements variable whether it is positive or negative). Adding conversions may be an appropriate adjustment if a bank holding company chooses to offset the increase in stock outstanding as a result of the conversions by making stock repurchases. In that event, the basic repurchase variable -treasury stock purchased minus treasury stock sold -would overstate the bank's intended repurchase amount.
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The results of the estimation using these three alternative variables are reported in Tables 9   and 10. Table 9 reports results where the repurchase variables are incorporated in continuous form and Tables 5 and 6 using the basic repurchase variable. The five panels of the tables contain 11 Also, these data are available only beginning in 1990, so regressions using the retirements/conversions variable are performed on observations between 1990 and 1998. 12 Other studies working with similar treasury stock purchase data for non-financial firms (available through COMPUSTAT) have made additional adjustments to the reported figures that we do not make here (see, for instance, Fenn and Liang 1999) . These adjustments are intended to account for non-open-market repurchases such as self-tender offers and privately negotiated third-party transactions. These actions were often used to prevent takeovers; since the take-over market in the banking sector is quite limited, the failure to correct for these types of transactions most likely does not affect our results. 
Publicly traded versus non-publicly traded BHCs
The basic regression results reported in Tables 5 and 6 are for the entire sample of bank holding companies, regardless of whether the company's stock is traded on a public exchange.
Smaller bank holding companies can have stock that is very closely held or traded on only a sporadic basis through regional market makers. The meaning and implications of stock repurchases for such companies could be quite different than those for publicly traded banks with a large and diverse shareholder base.
To explore this observation and to produce results that are more comparable with prior research on stock repurchases -most of which has dealt with firms traded on major exchanges -we divide the sample into various subsets according to the trading status of the BHCs' equity and reestimate the equations in Tables 5 and 6 . In particular, we first identified those bank holding companies in our sample that traded on the NYSE, AMEX, NASDAQ, or over-the-counter as of 1999 using information provided by SNL Securities. This process allows us to identify the firms in our sample that were publicly traded as of the end of the sample period. We supplemented this matching with a manual name matching between the bank holding companies in our sample and firms listed on the CRSP daily stock price files at two points in time: year-end 1985 and year-end 1994. This supplemental matching allows us identify publicly traded bank holding companies that existed in the early or intermediate part of our sample period but that had exited by the end, either because of failure or merger. However, we can only identify those bank holding companies that traded on the NYSE, AMEX or NASDAQ, as these are the exchanges covered by the CRSP data (that is, we cannot identify banks traded over-the-counter for the early part of our sample).
Using these two matching procedures, we divided the sample into three subsets. The first division is between bank holding companies that had publicly traded stock at some point during the sample period ("publicly traded BHCs") and those that did not ("non-publicly traded BHCs"). That is, the publicly traded BHC sample contains all observations for bank holding companies that were identified as having traded on the NYSE, AMEX, NASDAQ, or over-the-counter at some point during the sample period. The non-publicly traded subset is the remainder of the sample. In addition to this division, we also created a sample consisting of all observations for bank holding companies that traded on the NYSE, AMEX or NASDAQ for those years in which they traded on these exchanges ("NYSE-, AMEX-and NASDAQ-traded BHCs"). This is a sub-sample of the publicly traded BHC sample in which banks that traded only over-the-counter are eliminated, as are observations for years in which a bank holding company was not listed on an exchange. Table 11 reports some basic statistics about stock repurchases across these three sub-samples.
Reading across the rows, both the frequency and size of stock repurchases increase as we move from the non-publicly traded to the publicly traded to the NYSE-, AMEX-, and NASDAQ traded subsamples. For example, just over 27 percent of observations in the non-publicly traded sample involve a repurchase, as compared to 31 and 33 percent for the publicly traded and NYSE-, AMEXand NASDAQ-traded samples. Similarly, when repurchases were made, they averaged 2.3 percent of equity capital for non-publicly traded bank holding companies, as compared to 2.6 and 3.1 percent of equity capital for observations in the publicly traded and NYSE-, AMEX-and NASDAQ-traded samples. Nonetheless, while these statistics suggest a greater extent of repurchases among publicly traded firms than non-publicly traded ones, the differences are not overwhelming.
The results of the regression estimation on the non-publicly traded, publicly traded, and NYSE-, AMEX-and NASDAQ-traded sub-samples are reported in Tables 12 and 13. Table 12 contains the results when repurchases are specified in continuous form and Table 13 contains the results for repurchases in indicator form. For convenience, only the coefficients on the repurchase and dividend variables are reported, but as in Tables 5 and 6 , the regressions contain lagged and contemporaneous control variables, as well as year dummies and fixed effects.
Turning first to the results when repurchases are defined in continuous form, the most striking aspect of the results is how they differ across sub-samples. The results are by far the strongest for the publicly traded and NYSE-, AMEX-and NASDAQ-traded sub-samples, suggesting that the overall results presented in Tables 5 and 6 are being driven by these bank holding companies.
For these firms, there is a consistent positive relationship between repurchase activity and future profitability and asset quality. While these relationships are also evident for the non-publicly traded sample, the coefficients are generally smaller in size and not precisely estimated.
In fact, for most of the performance variables, the coefficient on repurchases increases sharply in magnitude moving from the non-publicly traded to the publicly traded to the NYSE-, AMEX-, and NASDAQ-trades sub-samples. For instance, in the ROE equation, the coefficient on repurchases more than doubles between the non-publicly traded and publicly traded sub-samples, and increases by another 35 percent when moving from the publicly traded to NYSE-, AMEX-, and NASDAQ traded sample. These increases have correspondingly important effects on the estimated economic impact of repurchase activity: a one-standard deviation increase in repurchases increases ROE by 33 basis points for the non-publicly traded sample, by 49 basis points for the publicly traded sample, and by 79 basis points for the NYSE-, AMEX-, and NASDAQ-traded samples (as compared to average ROEs of 11.9 percent for the non-publicly traded and publicly trades sub-samples and 10.9 percent for the NYSE-, AMEX-and NASDAQ traded companies).
A second notable difference between the results for non-publicly traded bank holding companies and the publicly traded and NYSE-, AMEX-, and NASDAQ-traded firms concerns the results when repurchases are expressed in indicator form (Table 13 ). For non-publicly traded bank holding companies, there appears to be little difference in future performance simply taking into account whether or not a firm repurchased stock in the previous year. In contrast, publicly traded and NYSE-, AMEX-and NASDAQ-traded bank holding companies exhibit consistently stronger performance in the year following a stock repurchase. Further, as for the results when repurchases are expressed in continuous form, the size of the coefficients tends to be notably larger for the NYSE-, AMEX-and NASDAQ-traded observations than for the publicly traded sample. For instance, the results suggest that publicly traded bank holding companies experienced a 96 basis point rise in ROE as compared to non-repurchasing bank holding companies. For observations in the NYSE-, AMEX-and NASDAQ-traded sub-sample, the comparable increase was 184 basis points.
Overall, the results in Tables 12 and 13 suggest that for the publicly traded and NYSE-, AMEX-, and NASDAQ-traded sub-samples, both the fact of repurchasing shares and the extent of these repurchases are significant determinants of future operating performance. In contrast, for the non-publicly traded bank holding companies, repurchases appear to have at best a weak link to future profitability and asset quality. These results suggest that repurchases by these different groups of bank holding companies may be motivated by different factors or concerns of management and shareholders. This implication is explored further in the next section of the paper.
V. What accounts for the relationship between repurchases and BHC performance?
Drawing on the broader literature on the role of stock repurchases in the non-financial sector, we can identify two competing hypotheses to explain the relationship between higher stock repurchases and enhanced financial performance by bank holding companies. First, repurchases may serve as a proxy for the private information held by bank managers about the institution's future performance prospects. When managers have private information suggesting that this future performance is likely to be good, they may be willing to increase repurchases, either because they want to send a signal to the market about their future good prospects or because they are willing to return profits to shareholders now in the anticipation of future strong profitability. Alternatively, a positive link between stock repurchases and future bank performance could reflect managers' decision to return excess funds to shareholders in the face of limited outside investment opportunities. In this story, the decision to make stock repurchases -as opposed to using retained earnings to fund further balance sheet growth -actually causes future profitability to be higher as compared to a similar bank that chose to retain the funds.
14 In practice, it is very difficult to separate these two hypotheses empirically. The key difficulty is finding variables to capture the private information held by bank managers about their firms' future prospects. In addition, the hypotheses need not be mutually exclusive, as managers could have private information indicating that the bank's own stock is a high net present value investment in an environment in which outside prospects are limited. Nonetheless, we can do some empirical tests that will provide insight into this question.
The general approach we use is to compare the characteristics of bank holding companies that repurchase shares with those that do not. Specifically, we examine a range of characteristics in the two years before a bank holding company makes a repurchase to those same characteristics for bank holding companies that do not repurchase shares to see whether there are observable differences between these two groups of banks. We might expect, for instance, that if repurchases are motivated 14 Both of these explanations assume that the manager's objective is to try to maximize shareholder utility, either by maximizing stock value or by returning cash profits directly to shareholders. This assumption, of course, abstracts from the principle-agent problem between managers and owners. Papers by Jolls (1998) and Fenn and Liang (1999) demonstrate that there is a link between repurchase activity and executive compensation structure that is consistent with the idea that repurchases are made in firms where the principle-agent problem has been addressed through such devices as stock options and management ownership of shares in the firm.
by managers' desire to signal improved prospects, that performance by these banks in the period prior to the repurchase might be worse than a comparable set of institutions. Conversely, if repurchases are motivated by the desire to return excess cash flow, then pre-repurchase performance might be better than non-repurchasing firms.
Given the panel data structure of our data -in which a single bank holding company appears multiple times -we perform this exercise using a simple regression specification in which we regress the lagged two-year average value of a range of bank holding company characteristics against a series of dummy variables for the year of the observation and for bank holding company asset size (less than $500 million, $500 million to $1 billion, $1 billion to $25 billion, more than $25 billion, all in 1998 dollars), as well as bank holding company-specific fixed effects. We then include a dummy variable for whether or not the bank holding company repurchased stock during the year in question. 15 In this structure, a positive (negative) coefficient means that the bank holding company experienced higher-than-average (lower-than-average) values of the variable in question in the two years prior to the repurchase.
16
The results of this exercise are reported in Table 14 . The table reports the coefficient on the repurchase dummy variable and the p-value associated with the estimate (in parentheses). Results are reported for the sample as a whole and for the non-publicly traded, publicly traded, and NYSE-, AMEX-, and NASDAQ-traded sub-samples. On the whole, the results suggest that bank holding companies that repurchased stock performed measurably better than average in the two years prior to the repurchase. Repurchasing bank holding companies had statistically significantly higher-thanaverage profitability (ROE and ROA), lower-than-average charge-offs and non-performing loans, and higher-than-average equity capital ratios during the pre-repurchase period.
These differences appear in the sample as a whole, and for the publicly traded and NYSE-, AMEX-, and NASDAQ-traded sub-samples. Interestingly, for these samples, income growth in the states in which repurchasing banks operated was no higher than average in the pre-repurchase period, which suggests that the superior performance of repurchasing banks is really a bank-specific phenomenon and not simply driven by better economic conditions in the banks' services areas. In contrast, for the non-publicly traded bank holding sample, repurchase observations are not associated with measurably stronger pre-repurchase performance, with the exception of higher-than-average equity capital ratios. For these observations, repurchases appear to be associated with lower-thanaverage income growth in their service areas.
For the publicly traded and NYSE-, AMEX-, and NASDAQ-traded bank holding companies, these results seem more consistent with the idea that repurchases were motivated by excess cash flow concerns rather than a desire to signal strong future performance, since the repurchasing banks were already performing observably better than their own long-run average performance in the years before the repurchases. For the non-publicly traded bank holding companies, in contrast, the results seem more consistent with signaling, since there is no noticeable performance difference in the prerepurchase period and at least some evidence of better post-repurchase performance.
The results in Table 14 are complicated by the fact that bank holding companies appear multiple times in the sample and a number of them repurchase stock for several of these years. This means that in certain cases, the two-year "pre-repurchase" period itself contains a year in which the bank holding company repurchased stock. 17 To avoid this situation, we repeated the analysis in Table 14 just for observations in which the bank holding company did not make any repurchases during the two-year "pre-repurchase" window. These results are reported in Table 15 .
Limiting the sample to observations with no other repurchases during the pre-repurchase window does not significantly affect the results for publicly traded and NYSE-, AMEX-and NASDAQ-traded bank holding companies. The results continue to indicate that these firms had observably higher-than-average profits and capital ratios and lower-than-average troubled loans in the two years prior to the repurchase. Further, there was no significant difference in income growth in the banks' service areas during the pre-repurchase period, once again suggesting that this betterthan-average performance was a bank-specific characteristic. Interestingly, however, the results for the non-publicly traded bank holding companies now also show better-than-average performance in the two years prior to the repurchase. This finding is consistent with the idea that the free cash flow hypothesis may be relevant for these bank holding companies as well.
Taken together, these results suggest that the relationship between repurchases and future operating performance is driven primarily by the choice to return profits to shareholders when cash flow is abundant and investment prospects are comparatively limited. This finding seems to apply most strongly to publicly traded bank holding companies, especially those that are traded on major exchanges. With respect to smaller, closely held banks, however, the evidence is more mixed. As discussed above, there is some evidence suggesting that these firms also repurchased stock following periods of observably better-than-average performance, a finding more consistent with the free cash flow hypothesis than with signaling. However, the basic link between repurchases and future operating performance is much weaker for these institutions, suggesting that the role that repurchases play in the actual future operation of these firms may differ from that for publicly traded banks.
This difference may be explained by differences in corporate governance issues between these two types of firms: at closely held firms, the principal-agent conflicts between managers and owners are likely to be less significant and the problems associated with excess cash flow commensurately less severe. For these firms, then, it may not be necessary to use repurchases to deal with excess funds. In that event, repurchases may have more to do with past rather than future performance by serving simply as a means of taking past strong profits out of the bank. In contrast, the principal-agent problems between managers and owners of widely held, publicly traded bank holding companies are likely to be more significant, and repurchases therefore more likely to be used to mitigate the associated problems.
VI. Summary and Conclusions
This paper has examined the relationship between stock repurchases and the future financial performance of bank holding companies. The results indicate that higher repurchases by a bank holding company are associated with enhanced earnings and better asset quality in the year following the repurchases, especially for publicly traded firms. There are two potential explanations for this relationship: first, that bank holding company managers have private information about the bank's future prospects that leads them to return profits to shareholders in the form of repurchases, possibly as a way of signaling to market about improved future performance. In this story, repurchases are essentially a proxy for this private information. In the second explanation, managers choose to make repurchases when cash flow is abundant relative to outside investment opportunities.
The paper presents evidence suggesting that different bank holding companies may be motivated by different concerns in making repurchases. At publicly traded bank holding companies, the results suggest that superior performance by these firms may be driven by the choice to return excess cash flow to shareholders rather than engage in balance sheet expansion. In contrast, at closely held, non-publicly traded banks, the results are just weakly consistent with this hypothesis.
Repurchases at these institutions may simply be serving as a means to transfer strong past profits to shareholders. These differences may reflect differences in the degree of principal-agent problems between managers and shareholders at these two types of institutions.
It would be interesting in future research to explore this last idea a bit more fully. One gap in the work in this paper is that we do not have information about the exact extent to which the shares of the bank holding companies are closely or widely held, beyond knowing that certain of them are traded on major exchanges. If it were possible to get such information, it could be informative to use better proxies for the extent of corporate governance issues than the simple division into publicly traded and non-publicly traded companies. A related avenue to explore would be to see whether, even within the universe of publicly traded bank holding companies, measures of agency problems such as the extent of managers' stock options or lending to insiders can help us identify differences in the motivations for stock repurchases. A final avenue to explore would be the role of employee stock ownership plans (ESOPs) in banks' repurchasing behavior. At least one variable is available on the regulatory reports that might allow us to identify those bank holding companies with active ESOPs.
If this variable proved reliable, it might be possible to construct another alternative repurchase variable that takes account of repurchases associated with ESOPs.
Whatever the approach, however, the real contribution of the bank holding company data used in this study is that it allows us to make these comparisons between publicly traded and more closely held firms. These comparison provide us insight not only into the role that share repurchases play in affecting bank holding company operating performance, but also into the corporate governance issues that drive the performance of these companies.
Figure 1 BHC Dividends and Stock Repurchases as Share of Equity Capital
BHCs with Assets Greater Than $150 Million 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Stock Repurchases Dividend Payments The data set consists of top-tier bank holding companies (BHCs) with assets greater than $150 million. After accounting for lags, the observations in the sample include all top-tier BHCs with data over the years 1987-98. All observations in which the BHC was involved in a significant merger are omitted. The final data set consists of 8725 observations from 1718 BHCs. The variables used in the estimation are defined as follows:
Repurchases Treasury stock purchased minus Treasury stock sold divided by beginning of year equity capital.
Dividends
Cash dividends declared divided by beginning of year equity capital.
ROE
Net Income divided by beginning of year equity capital.
ROA
Net Income divided by end of year equity capital.
Earnings Growth Annual change in real net income divided by beginning of year equity capital.
Non-performing Loans Loans 90 or more days past due plus non-accrual loans divided by total loans. In the regressions, a logistic transformation is applied to this variable.
Charge-offs Charge-offs minus recoveries divided by total loans.
Asset Size Log of real total assets.
Equity Capital Ratio
End of year ratio of equity capital to total assets.
Loan-to-Assets Ratio End of year ratio of total loans to total assets.
All real variables are deflated using the consumer price index. Equity and asset values are book values. All flow variables are for the calendar year.
Table 5 Impact of Repurchases on BHC Earnings and Asset Quality: Repurchases in Continuous Form
The sample consists of 8725 observations from 1718 bank holding companies over the years 1987 to 1998. The variables are defined as in Table 4 . REPURCHASES is defined as treasury stock purchases scaled by beginning-of-year equity capital (lagged one year) and DIVIDENDS is defined as dividends on common and preferred stock scaled by beginning-of-year equity capital (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses.
Dependent Variable:
ROE 
Table 6 Impact of Repurchases on BHC Earnings and Asset Quality: Repurchases in Indicator Form
The sample consists of 8725 observations from 1718 bank holding companies over the years 1987 to 1998. The variables are defined as in Table 4 . REPURCHASES equals 1.0 if treasury stock purchases are greater than zero, and is zero otherwise (lagged one year) and DIVIDENDS equals 1.0 if dividends on common and preferred stock are greater than zero, and is zero otherwise (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses.
Dependent Variable:
ROE The sample consists of 8725 observations from 1718 bank holding companies over the years 1987 to 1998. The variables are defined as in Table 4 . REPURCHASES is defined as treasury stock purchases scaled by beginning-ofyear equity capital (lagged one year) and DIVIDENDS is defined as dividends on common and preferred stock scaled by beginning-of-year equity capital (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. Regressions using lagged dependent variables were estimated using the dynamic panel data techniques described in Arellano and Bond (1991) and Blundell and Bond (1998) . The sample for these regressions consists of the 6744 observations for 1172 BHCs with at least 3 consecutive years of data. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. The sample consists of 8725 observations from 1718 bank holding companies over the years 1987 to 1998. The variables are defined as in Table 4 . REPURCHASES is defined as treasury stock purchases scaled by beginning-ofyear equity capital (lagged one year) and DIVIDENDS is defined as dividends on common and preferred stock scaled by beginning-of-year equity capital (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. Regressions using lagged dependent variables were estimated using the dynamic panel data techniques described in Arellano and Bond (1991) and Blundell and Bond (1998) . The sample for these regressions consists of the 6744 observations for 1172 BHCs with at least 3 consecutive years of data. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. The sample consists of 8725 observations from 1718 bank holding companies over the years 1987 to 1998. The variables are defined as in Table 4 . REPURCHASES equals 1.0 if treasury stock purchases are greater than zero, and is zero otherwise (lagged one year) and DIVIDENDS equals 1.0 if dividends on common and preferred stock are greater than zero, and is zero otherwise (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. Regressions using lagged dependent variables were estimated using the dynamic panel data techniques described in Arellano and Bond (1991) and Blundell and Bond (1998) . The sample for these regressions consists of the 6744 observations for 1172 BHCs with at least 3 consecutive years of data. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. The sample consists of 8725 observations from 1718 bank holding companies over the years 1987 to 1998. The variables are defined as in Table 4 . REPURCHASES equals 1.0 if treasury stock purchases are greater than zero, and is zero otherwise (lagged one year) and DIVIDENDS equals 1.0 if dividends on common and preferred stock are greater than zero, and is zero otherwise (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. Regressions using lagged dependent variables were estimated using the dynamic panel data techniques described in Arellano and Bond (1991) and Blundell and Bond (1998) . The sample for these regressions consists of the 6744 observations for 1172 BHCs with at least 3 consecutive years of data. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. 
Table 9 Impact of Repurchases on BHC Earnings and Asset Quality Alternative Definitions of Repurchases in Continuous Form
The variables in these regressions are defined as in Table 4 , with the exception of REPURCHASES. The alternative definitions of REPURCHASES are indicated at the top of each column. Each repurchase variable is defined as the dollar level of repurchases scaled by beginning-of-year equity capital (lagged one year). In each regression, DIVIDENDS is defined as dividends on common and preferred stock scaled by beginning-of-year equity capital (lagged one year). Each equation includes year dummies and BHC-specific fixed effects. The sample consists of all top-tier BHCs between 1987 and 1998. The regressions using net retirements and net conversions are run on a sample consisting of all top-tier BHCs between 1990 and 1998. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. The variables used in these regressions are the same as those in Table 5 . Each equation includes year dummies and BHCspecific fixed effects. In particular, REPURCHASES is defined as treasury stock purchases scaled by beginning-of-year equity capital (lagged one year) and DIVIDENDS is defined as dividends on common and preferred stock scaled by beginning-of-year equity capital (lagged one year). The Non-publicly traded BHC sample consists of 4800 observations from 1062 bank holding companies that did not have publicly traded stock over the years 1987 to 1998. The publicly traded BHC sample consists of 3951 observations from 659 bank holding companies with stock traded on the NYSE, AMEX, NASDAQ or over-the-counter at some point during the years 1987 to 1998. The NYSE-, AMEX-and NASDAQtraded sample consists of 2345 observations from 502 bank holding companies with stock traded on the NYSE, AMEX, or NASDAQ during the years 1987 to 1998. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. The variables used in these regressions are the same as those in Table 6 . Each equation includes year dummies and BHCspecific fixed effects. In particular, REPURCHASES equals 1.0 if treasury stock purchases are greater than zero, and is zero otherwise (lagged one year) and DIVIDENDS equals 1.0 if dividends on common and preferred stock are greater than zero, and is zero otherwise (lagged one year). The Non-publicly traded BHC sample consists of 4800 observations from 1062 bank holding companies that did not have publicly traded stock over the years 1987 to 1998. The publicly traded BHC sample consists of 3951 observations from 659 bank holding companies with stock traded on the NYSE, AMEX, NASDAQ or over-the-counter at some point during the years 1987 to 1998. The NYSE-, AMEX-and NASDAQ-traded sample consists of 2345 observations from 502 bank holding companies with stock traded on the NYSE, AMEX, or NASDAQ during the years 1987 to 1998. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. Standard errors are in parentheses. The figures reported in this table are the difference in means of the two-year lagged average of the variables between observations in which the bank holding company repurchased equity and those in which the BHC did not repurchase equity. The figures are derived from a regression of the variable in question on dummy variables for year, for the asset size category of the BHC (less then $500 million, $500 million to $1 billion, $1 billion to $25 billion, greater than $25 billion), and for whether the BHC repurchased equity. The equation is estimated with BHC-specific fixed effects. A BHC is defined as having repurchased its equity when treasury stock purchases are positive. The p-values for the test of equivalence of the means are reported in parentheses. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively. The figures reported in this table are the difference in means of the two-year lagged average of the variables between observations in which the bank holding company repurchased equity and those in which the BHC did not repurchase equity. All observations for which the BHC repurchased equity within the last two years are dropped. The figures are derived from a regression of the variable in question on dummy variables for year, for the asset size category of the BHC (less then $500 million, $500 million to $1 billion, $1 billion to $25 billion, greater than $25 billion), and for whether the BHC repurchased equity. The equation is estimated with BHC-specific fixed effects. A BHC is defined as having repurchased its equity when treasury stock purchases are positive. The p-values for the test of equivalence of the means are reported in parentheses. The symbols ** and * indicate statistical significance at the 5 and 10 percent levels, respectively.
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